In our technologically ever-advancing world, cell phones can either help us remain socially connected or can contribute to social isolation by substituting for face-to-face contact. This study examines the levels of social isolation in terms of the state of loneliness and trait of shyness and their correlations with academic achievement in 206 community college and university students to examine the connection between social isolation, GPA and cell phone use in college students. Two instruments used in the collection of data were the Revised Cheek and Buss Shyness Scale (RCBS) and the DeJong Gierveld Loneliness Scale. Correlational analysis was used to examine the relationships between variables. Hypothesis 1 proposed a significant negative relationship between higher levels of cell phone use and academic achievement as measured by selfreported GPA. This was partially supported by the research findings. Hypothesis 2 proposed a significant negative relationship between shyness and higher levels of cell phone use. This was also partially supported by the research findings. Hypothesis 3 proposed a significant positive relationship between loneliness and higher levels of cell phone use. This was not supported by research findings. Implications for further research include examining non-college populations for greater generalization of results and examining additional personality traits.
Introduction
The rapid increase of technological advances has changed the ways in which people interact with their environment. This has been a positive force insofar as it has made it possible to rapidly obtain information, goods and services and communicate our thoughts to people, both professionally and personally. However, technology also produces changes that may result in the excessive and sometimes almost exclusive use of technological products at the cost of establishing interpersonal relationships.
Previous research has investigated the relationship between excessive Internet and video game use and problems for the user (Block, 2008; King, Delfabbro, & Griffiths, 2012) . Research generally defines problematic use of the Internet or video games as a "persistent and very high level of involvement in internet and game-related activities that results in detrimental emotional and social consequences for the user" (King, Delfabbro, & Griffiths, 2012) . Block (2008) identified three subtypes of internet addiction: "excessive gaming, sexual preoccupations, and email/text messaging." He noted that symptoms of addiction reported in the literature included excessive use, withdrawal, tolerance, and negative consequences (e.g., arguments, lying, poor achievement, social isolation, and fatigue). Hertlein and Webster (2008) reported that internet-based relationships may have a detrimental effect upon interpersonal relationships as a whole in that many internet-based relationships are sexual and secretive in nature and detract from intimacy between face-to-face partners. Boies, Cooper and Osborne (2004) found that dependence on online interaction resulted in "lower offline functioning" or a lowered level of social functioning while not online. The authors concluded that the use of computer interaction as a sole means of interpersonal satisfaction may result in an inability to establish normal interpersonal relationships.
University students have also been found to be at risk for manifesting technology related issues such as "problematic internet use" and an "emotional dependence" on the cell phone (Jenaro, Flores, Gomez-Vela, Gonzalez-Gil, & Caballo, 2007) . This was hypothesized to be the result of university students' high number of stressors, the adjustable nature of their schedules and their connection to technologically advanced (in speed) connections to the Internet (Young, 1998) .
Problems Related to Cell Phone Technology Social Problems
Cell phones play an important role in the lives of Americans. They provide us with a method to connect to important others in our lives. Cell phones not only provide a social outlet, but are a means to engage oneself in interesting activities such as surfing the internet, playing games, conducting research and taking and sharing photographs. They provide us with more flexibility compared to home telephones as they allow the user to leave home and remain connected (Lesitaokana, 2012) . Cell phones also enable us to seek help in case of an emergency and enable parents to keep an "eye" on their children (Lesitaokana, 2012) .
On the other hand cell phone use can present a problem for the user, e.g., texting while driving or walking while using cell phones. According to Merriam-Webster, a text message is defined as "a message consisting of words that are typed or entered on a keypad and sent electronically to a cell phone." Very serious problems have arisen specifically due to the use of cellular telephones by young people. These include sexting and cyberbullying (Horrey & Wickens, 2006; Stavrinos, Byington, & Schwebel, 2011) . Sexting is a term that refers to "the delivery of sexually explicit text messages. Sexting between teens can be harmful in that it exposes a teen in a very personal way. This has regularly occurred in young persons, resulting in extreme distress. Because the transmission of sexual images of minors is defined as child pornography, it is a very serious crime (Ostrager, 2010) . If caught delivering sexually explicit text messages to one another, teens can face having to register as sex offenders for a period of many years (Ostrager, 2010) and up to a lifetime in some states. California Penal Code 288.2 prohibits anyone from sending sexual text messages to a minor, which is punishable by jail or prison. Conviction for a sex crime could permanently affect the sexting individual's personal and professional life (Ostrager, 2010) . The proliferation of sexual images of someone who may have initially been a willing participant (to friends or accidentally) can cause that person to feel unsafe and exposed.
Cyber-bullying is a technological form of bullying employed by people (and common in younger students) to wield power over one another (PyŜalski, 2012) . The bully can hide behind the anonymity of the internet while spreading hurtful information throughout the victim's community, or can make threats without the victim being able to respond. Cyber-bullying can instill fear in those who are its victims and is more of a problem than regular bullying in that it is not bound by face-to-face interactions; anyone can be a victim of cyber-bullying nearly anywhere there is cell phone service (PyŜalski, 2012) .
Link To Existing Psychological Problems
It has not been clearly established whether some of the social problems associated with internet use are the result of the nature of the technological products, or are principally a reflection of psychological problems already present in the user. For example, an antisocial or socially insecure individual may find that is a safer and therefore more desirable to interact with a computer than directly with people (King, Delfabbro, & Griffiths, 2012) . There is some support for this in the findings of Cao and Su (2007) that those who tend to score higher on measures of problematic Internet use, which they labeled "addiction" also tend to score higher on measures of neuroticism and psychoticism. Morahan-Martin and Schumacher (as cited in King, Delfabbro, & Griffiths, 2012) state that "problematic Internet users tend to be technologically sophisticated but socially lonely individuals who tend to feel more competent and disinhibited when online." With regard to the relationship between age and gender and problematic Internet use, adolescent males have been found to be connected with the highest number of problems with video game and internet use (King, Delfabbro, & Griffiths, 2012) . However, females show a higher rate of cell phone addiction (Billieux, Van Der Linden, & Rochat, 2008) .
A number of studies have examined the relationship between cell phone use, personality traits and psychopathology. Butt and Phillips (2008) Butt & Phillips, 2008) . Participants ranged in age from 18 to 59 years and most were university graduates. Participants responded to questions regarding their cell phone use (e.g., average amount of time spent each week receiving and calling and creating and receiving SMS (text) messages). Results showed that participants labeled as "disagreeable extraverts" spent more time on their cell phones. With regard to text messages: participants with higher messaging rates (both incoming and outgoing) were labeled as "extraverted, neurotic, disagreeable, and unconscientious" (Butt & Phillips, 2008) . Bianchi and Phillips (2005) , found the trait extraversion to be associated with problem use of cell phones. The authors concluded that individuals with high levels of extraversion use cell phones as means of seeking out stimulation via changing wallpapers and ringtones on the device (Bianchi & Phillips, 2005) . This also indicates that "problem" cell phone use is not limited issues related to interacting with others. Siddiqui (2011) found that extraversion was also linked to addictive (defined as "heavy usage regardless of trends and associated costs'') use of cell phones. A study by Augner and Hacker (2012) found extraversion to be linked to Problem Mobile Phone Use (PU) as measured by cell phone dependence, a tendency to favor phone contact over face-to-face contact.
College age students are among the heaviest users of mobile phones. Harman & Sato (2011) conducted a study to examine the effect of cell phone use on academic performance. Participants were 38 male and 80 female university students who were asked to respond to a cell phone use survey and provide an estimate of their GPA.
Survey questions included the number of mobile phone calls and SMS text messages sent and received daily, the number of times their cell phone was checked for messages daily (assumed, since all the others were specified as daily) and the average number of people called on a daily basis. Results showed a negative correlation between number of SMS text messages both sent and received daily and GPA (r = -.21). The authors purport that higher messaging rates and incoming calls may interfere with learning (Harman & Sato, 2011 ). Junco and Cotten (2012) examined the relationship between multitasking, studying and academic performance. Their sample included 1774 university students, 88% of whom were between the ages of 18 and 22, who were asked to approximate times they combined studying and SMS texting instead of doing each activity independent of one another. Results showed participants sent an average number of 97 SMS texts per day and 51% of these participants reported multitasking texting with schoolwork; additionally participants stated they sent an average of 71 texts daily while performing schoolwork tasks. Regression analysis showed that texting while studying was negatively correlated with college GPA (r = -.088) while using Facebook while studying revealed an even higher negative correlation (r = -.113)
Shyness
Wei and Lo (2006) examined the relationship between shyness, loneliness and cell phone use. Together, Loneliness and Shyness were considered by the authors to be a measure of a lack of "Social Connectedness", a term defined as a lack of "interpersonal, community, and general social ties." Loneliness was defined as "a self-perceived state that a person's network of relationships is either smaller or less satisfying than desired", and shyness as "discomfort and inhibition that may occur in the presence of others."
Results found significant negative correlations between shyness and total use of cell phone daily (r = -.29), number of social uses (r = -.29), average call time (r = -.12), number of owned mobile phones (r = -.11), and length of time of cell phone ownership (r = -.24). Further, loneliness was negatively correlated to "frequency of social-oriented use" (r = -.21), total use daily (r = -.15), and length of cell phone ownership (r = -.14).
Summary
Previous research has identified both social and psychological issues associated with the use of electronic/digital technology, particularly cell phone use. In addition, several personality traits including neuroticism, disagreeableness, and extraversion have been found to be associated with excessive cell phone use. Further, two studies have found negative correlations between the amount of cell phone use and academic Page 8 performance. Only one study has examined the relationship between the trait of shyness and state of loneliness and cell phone use.
Purpose Of The Study
The purpose of this study is to further examine the relationship between cell phone use, academic performance and social connectedness as measured by loneliness and shyness.
Hypothesis 1: There will be a significant negative relationship between higher levels of cell phone use and academic performance Hypothesis 2: There will be a significant negative relationship between shyness and higher levels of cell phone use Hypothesis 3: There will be a significant positive relationship between loneliness and higher levels of cell phone use
Methods and Materials

Method Participants
All participants were 18+ years of age and all were either community college or university students. All participants were recruited via convenience sampling. 
Procedure
The researcher obtained participants from a community college located in Santa Maria, CA. This college had no Human Subjects Committee. The participants were recruited via a professor teaching three separate addiction studies/psychology classes over the course of two semesters, Summer and Fall, 2012. Additionally, the researcher collected data at Cal Poly San Luis Obispo from two introductory psychology classes and two biopsychology classes held by two instructors; all Cal Poly San Luis Obispo data were collected in Winter 2013. The researcher used a demographic information form and two instruments measuring shyness and loneliness. The researcher streamlined the process of data collection by eliminating, via verbal screening, those participants who declined to complete the surveys. Thus, all participation was voluntary. Additionally, duplicate admissions (possible due to participants being able to take more than one class at a time or sequentially) were eliminated via a verbal screening process. The researcher reviewed the informed consent form verbally and gave a copy of the form to each remaining participant along with a copy of the survey. The demographic information form and instruments were self-administered by the participants and hand collected by the researcher. After the surveys were collected each participant was debriefed due to deception being used by the researcher; specifically, the title of each scale was changed to Mood Scale 1 and Mood Scale 2 to avoid biased answers due to the descriptive titles of the original scales ("loneliness" and "shyness" were included in the original titles of each scale respectively). The data was collected and analyzed anonymously. There was no identifiable information on the demographic form leading to the identity of any subject.
Data Analysis
Correlational analyses were conducted to examine the relationship between amount of cell phone use and academic performance, shyness, and loneliness. A similar correlational analysis was also conducted for male and female participants.
Results
There were 210 subjects total. Forty-seven participants chose not to disclose their GPA, which is roughly 22% of the sample. This portion of the overall sample was comprised mostly of 18 to 21-year-olds and those who listed themselves as 33 or over; both groups accounted for 72.4% of those who declined to list their GPA. Freshmen accounted for 43.2% of the GPA non-disclosing group and sophomores accounted for 22.7%, the two largest categories within this group.
Sixty percent of subjects were between the ages of 18 and 21, the largest category.
Of the subjects reporting gender, 38.5% were male and 61.5% were female. See Table 1 for further information.
Loneliness, Shyness and Cell Phone Use
The participants' mean score on the De Jong Gierveld Loneliness Scale was 3.37 when rounded to the nearest hundredth. The range of scores possible on this instrument was zero to 11; zero indicates complete "social embededness" and absence of loneliness and 11 refers to "complete loneliness."
The participants' mean score on the Revised Cheek and Buss Shyness Scale was 32.19 when rounded to the nearest hundredth. The maximum value is 65. For college students, the Revised Cheek and Buss Shyness Scale lists a mean of 33.3 for men and 32.4 for women. The mean derived from this study was just slightly below the standard mean for either gender on this measure. Means and standard deviations for the predictor and criterion variables are provided in Table 2 . Table 3 Presents correlations between predictor and criterion variables. One item worthy of note is that the correlation between shyness and loneliness (r = .317, p < .01) was significant and positive. Other significant correlations are demarcated by asterisks and expounded upon as applicable within the scope of each hypothesis. It is important to keep the following in mind for all three hypotheses: Though there were some significant correlations found between predictor and criterion variables, clinical significance was not found.
Hypothesis 1
It was hypothesized that a significant negative correlation would be found between higher levels of cell phone use and academic performance, as measured by GPA.
Results showed significant negative correlations between number of calls to family per day (r = -.16) and number of calls received from family (r = -.20) and GPA. The number of daily text messages to family (r = -.24) and from family (r = -.24) was found to be significantly and negatively correlated with GPA.
In sum, all results were in the expected direction, but magnitude of effect was low or nonexistent. These correlations were statistically significant but the size of the correlation was low. Results indicated that a maximum of 4.4% of the variance for any correlation was accounted for in this way.
Hypothesis 2
It was hypothesized that there would be a significant negative relationship between shyness scores and higher levels of cell phone use. Significant negative correlations were found between shyness and number of calls to friends (r = -.18) and number of calls received from friends (r = -.18). This explains 3.2% of the variance.
Also, calls received from family (r = -.13) and calls to family (r = .13) approached significance. This accounted for 1.7% of the variance within the scope of studying these two variables' relationship to one another.
In summary, the findings showed some evidence to support this hypothesis, but effect sizes were so small as to be clinically insignificant.
Hypothesis 3
It was hypothesized that there would be a significant positive relationship between loneliness and higher levels of cell phone use. Results showed no significant relationships with regard to amount of calls/texts made or received, but there was some evidence for a negative relationship between the number of calls received by friends (r = -.12) and interestingly a positive relationship between levels of loneliness and communication with family (r = .13) However, both correlational values were not significant.
CHAPTER 4 Discussion
The present study sought to examine the relationship between levels of cell phone use and loneliness, shyness, and academic performance as measured by GPA. Of the overall sample, a portion chose not to disclose their GPA. The majority of this portion of the overall sample was comprised of 18 to 21-year-olds and those who listed themselves as 33 or over. Their omission of GPA could be due to factors such as attending as incoming freshman at the community college or university, which would mean each of these participants didn't have a GPA for the previous semester or quarter to report; however, a small percentage of this portion indicated they were freshmen. It is unclear from the results whether GPA was omitted for other reasons such as not wanting to report a low GPA or not knowing what one's GPA was.
Much of the literature to date supports that higher cell phone use is negatively associated with academic performance and may interfere with learning (Harman & Sato, 2011) . However, Harman and Sato's study only accounted for a very small percentage of the variance when reporting negative correlations between texting behavior and GPA.
Higher use of cell phones while studying has also been found to be negatively associated with GPA (Junco & Cotten, 2012) . But Junco and Cotten's study was unable to isolate texting and using Facebook as the cause for the negative effect on GPA; simply stated, the study accounted for too many other factors that could contribute to a negative effect on GPA. The present study supports previous research findings: GPA is negatively correlated with higher use of cell phones with regard to communication between students and their families. But the significance of this may not be as impactful as previous studies have asserted.
Shyness and total use of cell phones has been found in previous studies to be negatively correlated (Wei & Lo, 2006) . However, a small percentage of the variance was accounted for in Wei and Lo's study and may not be as significant as the authors may have purported. The current study supports previous research in that shyness and calls to and from friends are negatively correlated with one another. The current results indicate that a small percentage of variance was accounted for within the scope of the relationship between these two variables and the correlation may be clinically insignificant.
The current study did not support previous findings that loneliness was negatively correlated to higher rates of cell phone use (Wei & Lo, 2006) and instead found both positive and negative correlations between texting and calling, friends and family, and scores on loneliness.
The current study found that the number of calls and texts to and from family was significantly and negatively associated with academic performance; however, significance levels were relatively low. Two things could be surmised from the results:
Texts and calls between friends included a higher percentage of communication between students concerning class assignments and tests which enhanced their performance, or calls and texts to and from family were distracting to the students and thus negatively influenced their academic performance. Due to clinically insignificant findings, many other factors could be involved between the predictor and criterion variables.
With regard to the relationship between shyness and cell phone use the present study showed significant negative relationships between calls to and from friends daily and the trait of shyness; the significance levels were low. However, the correlations may indicate that the students use phone calls to avoid interpersonal interactions in social situations or that those with higher shyness scores tend to include friends more often than family within their inner group of trusted others.
No significant association was found between loneliness and levels of cell phone use in college students and no pattern of association was found between calls, texts, and levels of loneliness in the participants. There was a significant and positive correlation between shyness and loneliness which may be indicative of participants with higher shyness scores having fewer and less frequent social interactions which contributes to their loneliness.
Limitations of the current study include the fact that the participants self-reported all information. This contributed to a fairly significant number of participants omitting GPA on their surveys. Another limitation is that this study was limited to the college student population; it would be interesting to find out whether non-student populations have the same results in patterns of cell phone use and associated measurements of the trait of shyness and state of loneliness.
In consideration of the recent criticisms of the DSM-V, it is important to note that a new "internet addiction" diagnosis may be questionable in light of the results of this study and subsequent comparison to results from other studies. Previous research indicates that effect sizes may be insignificant and do not strongly support the cell phone's contribution to pathological levels of technology use. Social connectedness via the use of cell phones may be technologically advanced, but people may feel more isolated as a result of relying on technology at the expense of face-to-face interactions.
This does not necessarily equate with pathology.
Directions for Future Research
This study examined the effects of loneliness, shyness, and cell phone use on academic performance within college and university populations. A limitation of this study was the fact that GPA was self-reported which could be corrected for in future studies by collecting this information from the college or university to avoid reporting errors or omissions. As results indicated small or non-existent relationships among variables, an important direction for future research would be to incorporate other or additional measures of personality traits to determine if more significant relationships exist between other traits or a combination of traits, cell phone use and academic performance.
This study researched students at only one university as well. Future research could include those outside the college setting or to include students from several universities across the United States to obtain a more comprehensive representation of the college student population of the United States. Further, participants could be garnered from other countries to examine how cell phone use and shyness and loneliness are related in areas outside the U.S. This would heighten the transferability of research findings across cultures. Tables   Table 1 Frequency 
